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DETAILED ACTION 

Status of the claims 
Claims 1-13 are pending and examined in this office action on the merits. 

Priority 

This is a 371 of PCT/JP98/02993 filed 07/02/1998. 

Priority claimed to foreign application 9/223651, filed on 09/20/1997. 
However, there is no certified translation copy of the foreign priority document 
present. The examination is performed with priority to PCT/JP98/02993 filing date 
(07/02/1998). 

Claim Rejections • 35 USC § 112 
The following is a quotation of the second paragraph of 35 U.S.C. 112^ 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 3, 12 and 13 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

Claim 3, as written is indefinite as using the term of "the different 
molecules". There is no antecedent basis in the claim or the claim from which it 
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depends for "the different molecules". The depending claims 12 and 13 are rejected 
to for being dependent on indefinite claim. 

Claim 13 as it depends on any one of claims 1-8 is rejected under 35 
U.S.C. 112, second paragraph, as being incomplete for omitting essential elements, 
such omission amounting to a gap between the elements. See MPEP § 2172.01. 
The omitted element is: a gene encoding a suicide enzyme. Because claim 13 is 
directed to a method for selectively exterminating cells, however not all gene 
products have the function of killing cells. Each of claims 1*8 does not specify any 
gene as a desired gene. They can be any genes encoding gene products without 
killing function. Therefore, claim 13 omits the essential element for exterminating 
cells. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 
that form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in a patent granted on an application for patent by another filed in 
the United States before the invention thereof by the applicant for patent, or on an international 
application by another who has fulfilled the requirements of paragraphs (l), (2), and (4) of section 
371(c) of this title before the invention thereof by the applicant for patent. 

The changes made to 35 U.S.C. 102(e) by the American Inventors Protection 
Act of 1999 (AIPA) do not apply to the examination of this application as the 
application being examined was not (l) filed on or after November 29, 2000, or (2) 
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voluntarily published under 35 U.S.C. 122(b). Therefore, this application is 
examined under 35 U.S.C. 102(e) prior to the amendment by the AIPA (pre-AIPA 35 
U.S.C. 102(e)). 

Claims 1-4, 8 and 12 are rejected under 35 U.S.C. 102(e) as being clearly 
anticipated by Levine et al. (U.S. Patent No. 5,723,333, issued 03/03/1998). 

Claim 1 is directed to a vector comprising (l) a promoter functioning in the 
presence of a specific transcription factor and a gene encoding a recombinase 
present under the control of the promoter, and (2) an expressible desired gene and 
two target sequences of the recombinase present near the gene, wherein the desired 
gene and the two target sequences are so lacated that the desired gene will no tbe 
expressed when recombination occurs between the two target sequences; claim 2 is 
directed the vector of claim 1 is in the same molecule; claim 3 to the recombinase of 
and the desired gene of the vector of claim 1 are present in the different molecules; 
claim 4 to the vector of claim 1 where the desired gene is interposed between two 
target sequences of the recombinase; claim 8 to the vector of claim 1 where the 
recombinase is Cre and the target sequence of recombinase is loxP; and claim 12 to 
a host cell transformed with the vector according to any one of claims 1-4 and 8. 

Levine et al. C333) teaches to transform target cell using a two-vector system 
having a first vector contains an oncogene flanked by the genetic elements (loxP 
sites) consisting of recombination sites from the Cre/lox recombination system, and 
a second vector contains a Cre recombinase gene which when expressed in the cells, 
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will excise the oncogene from the genome of the cells, both vector are under the 
control of inducible promoter ('333, col. 11, line 1-19) such as the lac repressorlac 
operator inducible promoter system ('333, col. 12, line 46-52) in a one- or two-vector 
system C333, col. 12, line6062). Thus, Levine et al. clearly anticipates the claimed 
invention. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action- 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the art to which said subject 
matter pertains. Patentability shall not be negatived by the manner in which the invention was 
made. 

Claims 1, 6, 7 and 9*13 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Levine et al. (U.S. Patent No. 5,723,333, issued 03/03/1998), 
Uchida et al. (U.S. Patent No. 5,928,638, issued 07/27/1999), Li et al. (U.S. Patent 
No. 5,679,523, issued 10/21/1997) and Reed (U.S. Patent No. 5,744,310, issued 
04/28/1998). 

Claims 1 is directed to a vector comprising (l) a promoter functioning in the 
presence of a specific transcription factor and a gene encoding a recombinase 
present under the control of the promoter, and (2) an expressible desired gene and 
two target sequences of the recombinase present near the gene so located that the 
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desired gene will not be expressed when recombination occurs between the two 
target sequences) other claims are directed to different embodiments as follow : 
claim 6 is directed to the specific transcription factor of claim 1 is a tumor 
suppressor gene product, claim 7 to the tumor suppressor gene of claim 6 is the p53 
gene; claim 9 to the desired gene of claim 1 is a gene encoding suicide enzyme, claim 
10 to the specific transcription factor of claim 1 is a tumor suppressor gene product 
and the desired gene of claim 1 is a gene encoding suicide enzyme, claim 11 to the 
tumor suppressor gene of claim 10 is the p53 gene; claim 12 to a cell transformed 
with any one vector of claims 1, 6, 7, and 9-11; claim 13 to a method for selectively 
exterminating cells free from a specific transcription factor using any one of vectors 
claimed in vitro. 

Levine et al. C333) teaches to transform target cell using a two-vector system 
having a first vector contains an oncogene flanked by the genetic elements (loxP 
sites) consisting of recombination sites from the Cre/lox recombination system, and 
a second vector contains a Cre recombinase gene which when expressed in the cells, 
will excise the oncogene from the genome of the cells, both vector are under the 
control of inducible promoter C333, col. 11, line 1-19). However, Levine et al. C333) 
does not teach to use a promoter that is activated by tumor suppressor gene such as 
p53 to control Cre expression for further excising gene such as suicide gene flanked 
by two lox sites. 
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Uchida C638) teaches that strategies to treat various forms of cancer 
including gene therapy, is specifically killing tumor cells, which can also be 
accomplished by introducing a suicide gene to cancer cells under conditions that 
only the tumor cells express the suicide gene C638, col. 16, line 48*54). Further, Li 
et al. 0523) teaches flanking the herpes simplex virus thymiding kinase (TK) gene 
between two lox sites to allow excision of the TK gene from chromosomes of 
transformed cells by Cre, a lox-specific recombinase. Cells in which the TK genes 
have been excised, are detected by their resistance to gancyclovir C523, col. 13, line 
30-51). Taken together, Uchida C638) and Li C523) teach to kill tumor cells by 
specifically expressing suicide gene such as a gene encoding thymiding kinase in a 
targeting tumor cell, and the Cre/lox system can be used to turn off the thymiding 
kinase expression and protect a cell transformed by gene encoding thymiding kinase 
from killing. Uchida C638) and Li C523) cure the deficiency of Levine 0333) in that 
it teaches to used Cre/lox system to control suicide gene such as thymiding kinase 
expression to protect a cell from killing. However, Uchida 0638), Wang 0005) and Li 
0523) do not teach to use p53 inducible promoter to induce Cre expression to turn 
off thymiding kinase expression. 

Reed 0310) teaches the bax promoter contains a p53 responsive element (p53- 
RE), which is bound by the p53 tumor suppressor protein to up-regulate gene 
expression 0310, col. 4, line 7-9). Reed further teaches the regulatory activity of a 
bax promoter having a p53RE by transfecting cell line with wild type p53 or a p53- 
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null cell line with a p53 expression vector C310, col. 9, line 56-65). Further, Reed 
teaches that the p53 tumor suppressor often is absent or mutated in cancer cells. As 
a result, bax gene expression can be improperly regulated in the p53-deficient 
cancer cells C310, col. 16, line 49"53). Reed further teaches that p53-deficient cells 
include any cell that does not express wild-type p53 tumor suppressor protein, such 
as a p53-null cell, a cell containing a mutant p53 protein, or a cancer cell that has 
mutated p53 expressed ('310, col. 16, line 54*67), which can be used by comparison 
with a cell that expresses a p53 tumor suppressor for identification of an effective 
agent that increases the level of expression in a cell of a gene operably linked to a 
bax promoter C310, col. 10, line 58-64). Reed cures the deficiency of Uchida C638), 
Wang C005) and Li C523) in that it teaches a p53 inducible bax promoter which is 
up-regulated by p53 tumor suppressor, and down regulated in p53-null cells or most 
cancer cells that have mutated p53 tumor suppressor and bax promoter is 
particular useful in p53-null cells with inducible p53 regulation or by comparison 
with cells expressing p-53. However, Reed does not teach to use bax promoter to 
control the expression of Cre regulated by p53. 

One of skill in the art of vector design would be motivated to combine the 
teachings of Levine et al. C333) with the teaching of Uchida C638), Wang C005) and 
Li C523), and the teaching of Reed C310) because Levine et al. C333) teaches a two 
vector system, which comprises a vector that can be induced to express Cre 
recombinase, which in turn to excite an oncogene inserted between two lox sites. 
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Uchida C638) and Li C523) teach to kill cancer cells can be accomplished by 
specifically expressing a suicide gene in the targeting cancer cells, the expression of 
suicide gene in cells can be turned off using Cre/lox system by excising the suicide 
gene inserted between two lox sites. Thus, one of skill in the art will be motivated 
to modify Levine's system to express a suicide gene instead of an oncogene and 
regulating the suicide gene expression by inducing the expression of Cre. Reed 
C310) teaches that bax promoter is up-regulated by p53 tumor suppressor, and most 
cancer cells have mutated p53 tumor suppressor. Considering the teaching of 
Uchida C638) and Li C523) that killing cancer cells can be accomplished by 
specifically expressing a suicide gene in the targeting tumor cells, and Cre/lox 
system can be used to turn off the suicide gene expression, since most tumor cells 
have mutated p53 tumor suppressor, and most normal cells expressing p53, and bax 
promoter is up-regulated by p53 tumor suppressor and down regulated in most 
tumor cells as taught by Reed, it would have been prima facie obvious to one of skill 
in the art to further modify Levine's system to use bax promoter to control the 
expression of Cre, so that Cre expression will be up-regulated in normal cells since 
the normal cells express functional p53 tumor suppressor, which in turn will turn of 
the suicide gene expression by excite the gene between two lox sites, while, as the 
cancer cells lack of p53 tumor suppressor, the bax promoter will not be up- 
regulated, the expression of Cre will not be induced, and the suicide gene can 
continue express in the cancer cells, which will enable a tumor cell to be destroyed 
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in the presence of specific drugs. The level of skill in the art is very high, such that 
one of skill in the art would be able to modify the vector taught by Levine C333) to 
achieve two vector system comprising a bax promoter which is functioning in the 
presence of p53 and a gene encoding Cre recombinase present under the control of 
the bax promoter, and (2) an expressible suicide gene, such as a gene encoding 
thymiding kinase taught by Li ( £ 523) flanked by two loxP sites so that the thymidine 
kinase will not be expressed when recombination occurs as the presence of Cre 
recombinase in normal cells with a reasonable expectation of success. Therefore, at 
the time the invention was made it would have been prima facie obvious to modify 
the teaching of Levince at al. C333) by expressing suicide gene instead of oncogene 
as taught by Uchida C638), Wang C005) and Li C523), and using bax promoter to 
control recombinase expression as taught by Reed C310). 

Claims 1 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Levine et al (U.S. Patent No. 5,723,333, issued 03/03/1998). 

Claims 1 is directed to a vector comprising (l) a promoter functioning in the 
presence of a specific transcription factor and a gene encoding a recombinase 
present under the control of the promoter, and (2) an expressible desired gene and 
two target sequences of the recombinase present near the gene so located that the 
desired gene will not be expressed when recombination occurs between the two 
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target sequences; claim 5 is directed to the promoter controlling the desired gene is 
interposed between two target sequences of the recombinase. 

Levine et al. C333) teaches to transform target cell using a two-vector system 
having a first vector contains an oncogene flanked by the genetic elements 
consisting of recombination sites from the Cre/lox recombination system, and a 
second vector contains a Cre recombinase gene which when expressed in the cells, 
will excise the oncogene from the genome of the cells, both vector are under the 
control of inducible promoter C333, col. 11, line 1*19). Levine et al. does not specify 
flanking the promoter controlling the desired gene expression between two lox sites. 
However, one skilled artisan will know so since flanking the desired gene or the 
promoter controlling the desired gene will lead to the same result that is turn off 
the expression of the designed gene. Thus, Levine et al. clearly obviates the claimed 
invention. 

Conclusion 

No claims are allowed. 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Liping Chen, whose telephone number is (703) 
305-4842. The examiner can normally be reached on Monday through Friday from 
8:00 to 5^00 (Eastern Standard Time). Should the examiner be unavailable, 
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inquiries should be directed to Deborah Reynolds, Supervisory Primary Examiner of 
Art Unit 1632, at (703) 305-4051. Any administrative or procedural questions 
should be directed to Pauline Farrier, Patent Analyst, at (703) 305-3550. Papers 
related to this application may be submitted to Group 1600 by facsimile 
transmission. Papers should be faxed to Group 1600 via the PTO Fax Center 
located in Crystal Mall 1. The faxing of such papers must conform with the notice 
published in the Official Gazette, 1096 OG 30 (November 15, 1989). The CM1 Fax 
Center number is (703) 308-8724. 



Liping Chen, Ph.D. 
Patent Examiner 
Group 1632 
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